Moderate-intensity endurance training improves endothelial glycocalyx layer integrity in healthy young men.
What is the central question of this study? The main aim of the present study was to determine the effect of prolonged moderate-intensity endurance training on the endothelial glycocalyx layer integrity in relationship to the training-induced changes in oxidative stress and antioxidant defence in humans. What is the main finding and its importance? We have shown, for the first time, a protective effect of prolonged moderate-intensity endurance training on endothelial glycocalyx layer integrity, as judged by significantly lower basal and end-exercise serum concentrations of glycocalyx damage markers, i.e. syndecan-1 and heparan sulfate, accompanied by attenuation of oxidative stress and enhancement of antioxidant defence after training in previously untrained healthy young men. In this study, we evaluated the effect of 20 weeks of moderate-intensity endurance training (ET) on the endothelial glycocalyx layer integrity in relationship to the training-induced changes in antioxidant defence. Eleven healthy young, untrained men performed an incremental cycling exercise bout until exhaustion before and after 20 weeks of ET. Endurance training consisted of 40 min sessions, mainly of moderate intensity (∼50% of maximal oxygen uptake), performed four times per week. Venous blood samples were taken at rest and at the end of the maximal exercise test. Muscle biopsies from vastus lateralis were taken before and after the training. Endurance training resulted in a significant increase in physical capacity (P < 0.05) as reflected by an increase in power output reached at the lactate threshold and at maximal oxygen uptake. Training led to a decrease (P < 0.05) in basal and end-exercise concentrations of blood markers of glycocalyx damage (syndecan-1 and heparan sulfate). The lowering of glycocalyx shedding after the ET was accompanied by an attenuation of oxidative stress, as evidenced by a decrease in the basal plasma concentration of isoprostanes, and by an increase in antioxidant defence, reflected by an enhancement in superoxide dismutase 2 protein content in vastus lateralis (P < 0.05). In contrast, training did not induce a significant increase in basal nitrite/nitrate plasma concentration (P > 0.05). Moderate-intensity ET exerts a pronounced protective effect on endothelial glycocalyx integrity at rest and during exercise, probably through an improvement of antioxidant defence that may represent the vasoprotective mechanisms highly responsive to moderate-intensity endurance training.